* 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(m) Publication number: 0 676 740 A1 



EUROPEAN PATENT APPLICATION 



@ Application number: 95302331.4 
© Date of filing : 07.04.95 



@ Int. CI. 6 : G09G 5/00 



© Priority: 08.04.94 US 224912 

© Date of publication of application : 
11.10.95 Bulletin 95/41 



@) Designated Contracting States : 
BE FR NL 

© Applicant : Hughes Aircraft Company 
7200 Hughes Terrace 
P.O. Box 45066 

Los Angeles, California 90045-0066 (US) 



72) Inventor : Baron, Peter C. 
1219 West Baker Street 
Fullerton, California 92633 (US) 

74) Representative : Jackson, Richard Eric 
Carpmaels & Ransford, 
43 Bloomsbury Square 
London WC1A 2RA (GB) 



(54) Two channel field sequential color display system. 



(57) A two-channel field sequential display system 
utilizes both simultaneous and sequential color 
display methods to display full color images in a 
way that is less complex, smaller in size and less 
costly than prior art additive color systems, 
whfle exhibiting higher light output and fewer 
temporal visual effects than prior art single- 
channel field sequential color display systems. 
The two-channel field sequential display system 
displays two of three primary colors (6, 8) that 
make up the image simultaneously during a 
portion of a display frame and displays the third 
primary color (10) sequentially during a subse- 
quent part of the display frame. The two- 
channel field sequential color display concept 
may be applied to any projection system which 
combines individual monochrome projector 
outputs to form an image on a screen or to any 
display technique that is capable of superim- 
posing two images. The projectors (12a ? 12b) 
can be implemented with any reflective or trans- 
missive light valve based projection system, or 
any appropriately color modulated emissive 
source. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to color display sys- 
tems. More specifically, the present invention relates 
to the use of a two-channel field sequential color dis- 
play system for generating high resolution, full color 
images from an electronic source. 

Description of the Related Art 

There is a need for low cost, high resolution color 
display systems for use in large screen, high- 
definition television sets and other commercial, in- 
dustrial, training and entertainment display products. 
Current technology cannot deliver, at an affordable 
cost, either the resolution or the high light output re- 
quired for viewing in an acceptable ambient lighting 
environment. 

Prior color display systems that generate full col- 
or images from an electronic source fall into three cat- 
egories: (1) Additive Color Systems, (2) Single-Chan- 
nel Field Sequential Color Systems and (3) "Spatial 
Multiplexing* Systems. In additive color display sys- 
tems, such as - those described by H. Nada et al. 
"High Definition Liquid Crystal Projection Television**, 
Japan Display '89 - Proceedings of the Ninth interna- 
tional Display Research Conference. October 16-18 
1989, 256-259 (1989), the three pri mary colors (red, 
green and blue) are displayed using three separate 
image sources (channels). The three channels pro- 
ject three different color representations of the same 
image simultaneously such that the three separate 
images overlap at an image plane. The three color im- 
ages "add" up to give an accurate full color represen- 
tation of the image. The main problem with this ap- 
proach is cost Three separate image sources are re- 
quired, each with its own set of associated optics. An- 
other problem is size. The higher the number of chan- 
nels, the larger the system. In addition, a complicated 
projection lens is usually required with this approach. 

In single-channel field sequential color systems, 
such as the Tektronix model Nu900M color monitor, a 
single image source or channel is used. The three pri- 
mary color images are displayed sequentially during 
one display frame. Display frame rates are typically 
60 Hz (1/60 of a second per frame). The three primary 
color images are displayed in sequence at a rate that 
is four times the frame rate (typically 180 Hz) so that 
all three color images are displayed over the course 
of one frame. This technique is preferable over addi- 
tive systems in terms of cost and complexity because 
only one image source is used. 

The main disadvantage of field sequential color, 
systems is reduced light output (luminance). This is 
due to the fact that only one image source is used. 
Each separate color image is displayed for only one- 



third of a frame as compared to a full frame in the ad- 
ditive system. In addition, since the intensity distrib- 
ution of the image will change according to which col- , 
or is being displayed, the image source must be able 

5 to respond or switch in 1/1 80 of a second as opposed 
to 1/60 of a second in an additive system (all three col- 
or image sources remain static for one full frame in an 
additive system). A third problem with this approach 
has to do with the response of the human eye. For t yp- 

10 ical conditions of display luminance, surround lumi- 
nance and ambient lighting, most observers see the 
three sequential color images as if they were project- 
ed simultaneously. However, a segment of the view- 
ing population observes a red and/or green and/or 

15 blue colorf lashes (temporal visual effects) as a result 
of the sequential displaying of the three color images. 

The spatial multiplexing approach is the basis for 
most color television sets, in this approach, three col- 
or dots or stripes are placed in close proximity to each 

20 other and are used to represent one image pixel. This 
three dot or three stripe structure generates the sen- 
sation of color. However, the field of view is limited 
with this approach because the merging of the three 
color dots or stripes into a single combined color only 

25 works if the width of the three color dots or stripes 
subtends a smaller angle at the eye than the visual 
acuity of the eye. For example, a 1,000-line, 3,000- 
stripe device has a maximum obtainable field of view 
of only 33 degrees. 

30 

SUMMARY OF THE INVENTION 

In view of the limitations of prior display systems, 
the object of the present invention is to provide a full 

35 color image display system that is less complex, 
smaller in size and less costly than prior art additive 
color systems, while exhibiting higher light output and 
fewer temporal visual effects than prior art single- 
channel field sequential color display systems. 

40 These improvements are achieved by the use of 

two image generating devices that are operated in 
both simultaneous and field sequential modes. A dis- 
play frame (typically 1/60 of a second) is divided into 
two or more fields. During one field, the two image 

45 generating devices display two of three primary col- 
ors simultaneously. During another field the third pri- 
mary color is displayed. 

The present invention is simpler and less costly 
than prior three-channel additive systems because 

so the number of image sources is reduced from three 
to two. In addition, the associated optics are simpli- 
fied, compared to conventional additive systems, as 
a result of the reduced number of channels. 

With respect to conventional one-channel field 

55 sequential systems, the present invention reduces 
temporal visual effects significantly because only 
two colors are displayed sequentially, as opposed to 
three in the one-channel system. For example, in a 
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red+green/blue (RG/B) implementation of the inven- 
tion, red and green are preferably displayed simulta- 
neously (yellow color), and blue displayed sequential- 
ly. The two sequential colors are thus yellow and blue. 
In one-channel field sequential systems, the red, 
green and blue colors are all displayed sequentially. 

The two-channel field sequential color display 
concept may be applied to any projection system 
which combines individual monochrome projector 
outputs to form an image on a screen or to any display 
technique that is capable of superimposing two im- 
ages. The projectors can be implemented with any re- 
flective or transmissive light valve based projection 
system, or any appropriately color modulated emis- 
sive source. In a projector system implementation, 
two projectors would generate different color images 
independently, but time synchronized, on the screen 
both simultaneously and time sequentially. 

The number of fields per display frame, the order 
in which the colors are displayed by the two channels 
and which two of the three colors are displayed simul- 
taneously are parameters that can be varied in order 
to address specific display requirements. 

These and other features and advantages of the 
invention will be apparent to those skilled in the art 
from the following detailed description of preferred 
embodiments, taken together with the accompanying 
drawings, in which: 

DESCRIPTION OF THE DRAWINGS 

FIGs. 1a and 1 b are schematic diagrams showing 
a generic two channel field sequential color display 
system. 

FIGs. 2a and 2b are schematic diagrams showing 
the operation of a two channel field sequential color 
display system implemented with reflective liquid 
crystal light valves. 

Fig. 3a and 3b are schematic diagrams showing 
the preferred implementation of a color polarization 
switch used in the systems of FIGs. 1 and 2. 

FIGs. 4a and 4b are schematic diagrams showing 
the operation of a two channel field sequential color 
display system implemented with transmissive liquid 
crystal light valves. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention combines both simultane- 
ous and sequential color display techniques to pro- 
vide a full color image display system that is less com- 
plex, smaller in size and less costly than prior art ad- 
ditive color systems, while exhibiting higher light out- 
put and fewer temporal visual effects than prior art 
single-channel field sequential color display systems. 

FIGs. 1a and 1b illustrate the basic concept of the 
two channel field sequential display system. The ba- 
sic concept involves displaying two of the three color 



images 6, 8 during one part of the display frame, as 
shown in FIG. 1a, and the third color image 10 during 
another part of the display frame, as shown in FIG. 
1b. 

5 Two image generators 1 2a and 12b, such as pro- 

jectors, make up the two display channels. A display 
controller 13 sends image information to the image 
generators 12a and 12b and also controls the timing 
of the image generators 12a and 12b through signal 

10 connections 14a and 14b. During a first part of the 
display frame (first field), bean 6 from the first projec- 
tor 12a projects one of the three primary image colors 
onto a screen 16, and simultaneously a beam 8 from 
the second projector 12b projects a second primary 

15 image color onto the same portion of the screen 16. 
During another part of the display frame (second 
field), the third color is projected by one or both pro- 
jectors 12a, 12b onto the same screen 16, such that 
its position on the screen 16 is the same as the pre- 

20 vious two colors 6, 8. While this concept may be im- 
plemented with any three colors that collectively form 
the color image, the preferred embodiment uses the 
conventional red, green and blue colors of RGB sys- 
tems and displays red and green during the first field 

25 and blue sequentially during the second field. In the 
preferred embodiment, two fields per display frame 
are used. 

In other embodiments, the number of fields per 
display frame, the order in which the colors are dis- 

30 played by the two channels and which two of the three 
colors are displayed simultaneously can be varied to 
address specific display requirements For example, 
using both channels to display the sequential color 
(blue in the preferred embodiment) can help boost the 

35 light output f rom the blue channel to compensate for 
a lower efficiency blue source. Using more than two 
fields can provide greater flexibility for compensating 
uneven luminance in the three colors and can also 
lead to increased projector light output 

40 FIGs. 2a and 2b show the preferred embodiment 

in operation during the first and second fields of the 
display frame, respectively. A white light source 18 
generates randomly polarized (un polarized) white 
light 20. The un polarized light 20 is collimated by a 

45 collimating lens 22 and enters a color polarization 
switch 24 that is shown in more detail in FIGs. 3a and 
3b. The color polarization switch 24 polarizes and div- 
ides the white light 20 into red, green and blue color 
components. 

50 During the first field, the color polarization switch 

outputs red S-polarized light 26 and green P-pola- 
rized light 28. The red S-polarized light 26 and the 
green P-polarized light 28 enter a polarizing beams- 
plitter 30 that reflects S-polarized light and passes P- 

55 polarized light The red S-polarized light 26 is reflect- 
ed towards a first active-matrix reflective liquid crys- 
tal light valve 32, which corresponds generally to pro- 
jector 12a in FIG. 1a. The green P-polarized light 28 
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is transmitted through the polarizing beamsplitter 30 
and towards second active-matrix reflective liquid 
crystal light valve 34, which corresponds generally to 
projector 12b in FIG. 1a. Active-matrix reflective liq- 
uid crystal light valves are well known in the art. For s 
a detailed description of these devices see Y. Takubo * 
et al., "High Density Reflective Type TFT Array for 
High Definition Liquid Crystal Projection TV. Sys- 
tem", J apan Display '89 - Proceedings of the Ninth In- 
ternational Display Research Conference, October 10 
16-18 1989, 584-587 (1989). 

In the preferred embodiment, electrically ad- 
dressed light valves 32 and 34 are used, although 
photoconductively addressed light valves may be 
used in alternate embodiments. The electrically ad- is 
dressed light valves of the preferred embodiment are 
of the active-matrix type, which can address the indi- 
vidual optical elements in the light vatve (not shown) 
simultaneously by application of an activating vol- 
tage. Thus the entire image is electronically written 20 
on the light valve simultaneously. 

In one Implementation of an active-matrix light 
valve, each element of the light valve has Its own ca- 
pacitor. These capacitors are addressed in a raster 
fashion by the display controller 13. When all of the 25 
capacitors have been addressed, the capacitors re- 
lease their charge simultaneously to each of their re- 
spective elements. 

Although one-shot active-matrix light valves are 
used in the preferred embodiment, line-sequentially 30 
addressed active matrix light valves may also be 
used. Such light valves are addressed in a raster 
mode. In a raster mode, the individual rows of tight 
valve elements are activated one at a time. The im- 
age signal moves from one row to the next until all of 35 
the rows have been addressed. 

Referring back to FiGs. 2a and 2b, both light 
valves receive image signals (that correspond to the 
color image being displayed) and synchronization 
signals from a display controller 13 over input lines 40 
36a and 36b. The display controller 13 also sends 
synchronization signals to the color polarization 
switch 24 over line 37. The display controller 13 syn- 
chronizes the light valves 32 and 34 and the color po- 
larization switch 24 such that the display controller 13 45 
sends red image information to the first light vatve 32 
for processing while the red S-polarized light 26 is il- 
luminating the first light vatve 32 and sends green im- 
age information to the second light vatve 34 for proc- 
essing while the green P-polarized light 28 is illumin- so 
ating the second light valve 34. 

The first light valve 32 imparts the red image in- 
formation onto the red S-polarized light 26, rotates the 
polarization of the red light 26 by 90 degrees (such 
that it is now P-polarized) and retro-reflects the im- 65 
age bearing red light 38 back towards the polarizing 
beamsplitter 30, where it passes through the beams- 
plitter 30 (since it is now P-polarized). 



The second light valve 34 imparts the green im- 
age information onto the green P-polarized light 28, 
rotates the polarization of the green light 28 by 90 de- 
grees (such that it is now S-polarized) and retro-re- 
flects the image bearing green light 40 back towards 
the beamsplitter 30 where it is reflected by the 
beamsplitter 30 (since it is now S-polarized). The im- 
age bearing red 38 and green 40 light is then imaged 
by an imaging tens 42 onto a screen 16. 

During the second field of the display frame, the 
color polarization switch outputs blue P-polarized 
light 44. The blue P-polarized light then enters the po- 
larizing beamsplitter 30 where it passes through the 
beamsplitter 30 and illuminates the second liquid 
crystal light valve 34. The display controller 13 sends 
blue image information to the second light valve 34 for 
processing and synchronizes the second light valve 
34 with the color polarization switch 24 such that the 
second light valve 34 processes the blue image infor- 
mation while the blue P-polarized light 44 is illumin- 
ating the second light valve 34. 

The second light valve 34 imparts the blue por- 
tion of the image onto the blue P-polarized light 44, 
rotates the polarization of the blue light 44 by 90 de- 
grees (such that it is now S-polarized) and retro-re- 
flects the image bearing blue light 46 back towards 
the polarizing beamsplitter 30 where it is reflected by 
the beamsplitter 30 (since it is now S-polarized). The 
image bearing blue light 46 is than imaged by an im- 
aging lens 42 onto the screen 16. 

FIGs. 3a and 3b illustrate the operation of the col- 
or polarization switch 24 during the first and second 
fields of the display frame, respectively. The unpola- 
rized white light 20 enters a polarizing beamsplitter 48 
that reflects S-polarized light and transmits P-pola- 
rized light The polarizing beamsplitter 48 splits the 
randomly polarized white light 20 into its S-polariza- 
tion component 50 and P-polarization component 52. 
The S-polarized light 50 is reflected and strikes a di- 
chroic beamsplitter 54 which reflects the red color 
component 26 of the S-polarized white tight 50 and 
transmits the remaining light (not shown). The P-po- 
larized component 52 is transmitted through the po- 
larizing beamsplitter 48 and strikes a dichroic beams- 
plitter 56 which reflects the blue 44 and green 28 col- 
or components (cyan color) and transmits the rest of 
the light (not shown). 

During the first field of the display frame (FIG. 
3a), the S-polarized red light 26 passes through a 
shutter 58 and is reflected by a polarizing beamsplit- 
ter 60. The blue 44 and green 28 P-polarized light 
strike a blue/green switch 62 which blocks the blue 
light 44 and passes the green tight 28. The blue/green 
switch 62 may be implemented with a liquid crystal 
light valve. The green P-polarized light 28 then pass- 
es through the polarizing beam splitter 60 and is com- 
bined with the red S-polarized light 26. Both color 
components then exit the color polarization switch 24. 
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During the second field of the display frame, the 
red S-polarized light 26 is blocked by the shutter 58. 
The blue/green switch 62 blocks the green P-pola- 
rized light 28 and passes the blue P-polarized light 44, 
which then passes through the polarizing beamsplit- s 
ter 60. 

An embodiment which uses transmissive liquid 
crystal light valves 64, 66 is shown in operation during 
the first field and second field of a display frame in 
FIGs 4a and 4b, respectively. The color polarization 10 
switch 24 and the liquid crystal light valves 64, 66 are 
synchronized in a manner similar to the synchroniza- 2. 
tion of light valves 32 and 34 in the embodiment of 
FIGs 2a and 2b. The operation of the system shown 
in FIGs 4a and 4b is identical to the operation descri- 15 
bed above for the preferred embodiment, except for 3. 
the substitution of transmissive liquid crystal light 
valves 64, 66 for the reflective liquid crystal light 
valves 32, 34 of the preferred embodiment. Since the 
color components 26, 28, 44 pass through the light 20 
valves 64, 66 (instead of being retro-reflected by the 
light valves), a second polarizing beamsplitter 68 is 
added to recombine the red 38 and green 40 image- 
bearing color components during the first field and to 
reflect the blue image-bearing color component 46 to- 25 
wards the imaging lens 42 during the second field. A 
pair of reflectors 70, such as mirrors, are also added 
to direct the color components towards the second 
polarizing beamsplitter 68. 

Numerous other variations and alternate embodi- 30 
ments will occur to those skilled in the art without de- 
parting from the spirit and scope of the invention. As 
mentioned above, the number of fields per display 
frame, the order in which the colors are displayed by 
the two channels and which two of the three colors 35 
are displayed simultaneously are parameters that can 
be varied to address specific display requirements. In 
addition, emissive displays could be used in place of 
liquid crystal light valves and the color polarization 
switch 24 could be replaced with a dichroic beamsplit- 40 
ter in combination with a red/green switch for certain 
applications. Accordingly, it is intended that the inven- 
tion be limited only in terms of the appended claims. 



Claims 

1 . A two-channel field sequential color display sys- 
tem for generating a color image in response to 
electronic image signals, said two-channel field so 
sequential color display system comprising: 
a first image generator (12a, 32, 64), 
a second image generator (12b, 34, 66), 

and 

a controller (13) for controlling said first 55 
and second image generators to simultaneously 
display an image in a first and second color, re- 
spectively, during one part of a display frame, 



said images from said first and second image 
generators being superimposed on an image 
plane, and to display said image in a third color 
during a different part of said display frame, said 
image from said first and/or second image gen- 
erators being displayed on said image plane dur- 
ing said different part of said display frame at the 
same location on said image plane as said im- 
ages displayed during said one part of said dis- 
play frame. 

The system of claim 1, wherein said image pro- 
jectors (12a, 12b, 32, 34, 64, 66) comprise liquid 
crystal light valve projectors (32, 34, 64, 66). 

Atwo-channel field sequential color display sys- 
tem for generating a color image in response to 
electronic image signals, said color on said im- 
age having three color components, said two- 
channel field sequential color display system 
comprising: 

an unpolarized white light source (18) for 
generating randomly polarized white light (20), 

a collimator (22) for collimating said white 

light, 

a color polarization switch (24) for receiv- 
ing and splitting said white light into three color 
components and for polarizing a first of said color 
components into S or P polarization, for polariz- 
ing a second of said color components into a po- 
larization orthogonal to said polarization of said 
first color component, and for polarizing a third 
color component into an S or P polarization, 

a display controller (1 3) for storing said im- 
age signals and for controlling and timing the out- 
put of said color components, 

a polarizing light divider (30) for receiving 
and splitting said polarized color components 
from said color polarization switch, said polariz- 
ing light divider transmitting either an S or a P po- 
larization component and reflecting a polariza- 
tion component that is orthogonal to the polariza- 
tion component transmitted, 

a first reflective liquid crystal light valve 
(32) for receiving said image signals from said 
display controller (13) and for imparting said im- 
age onto a first of said color components trans- 
mitted by said polarizing light divider (30) during 
one part of a display frame, said light valve (32) 
imparting an intensity distribution onto said color 
component that corresponds to the distribution of 
said first color component in said color image, 
said light valve (32) retro-reflecting said image- 
bearing first color component back toward said 
polarizing light divider (30) and rotating the polar- 
ization of said reflected first color component by 
90 degrees such that said reflected first color 
component undergoes reflection at said polariz- 
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ing light divider (30), 

a second reflective liquid crystal light 
valve (34) for receiving said image signals from 
said display controller (1 3) and for imparting said 
image onto a second of said color components s 
reflected by said polarizing light divider (30) dur- 
ing said one part of said display frame, said light 
valve (34) imparting an intensity distribution onto 
said second color component that corresponds to 
the distribution of said second color component 10 
in said color image, said light valve (34) retro-re- 
flecting said image-bearing second color compo- 
nent back toward said polarizing light divider (30) 
and rotating the polarization of said reflected sec- 
ond color component by 90 degrees, such that 15 
said reflected color component undergoes trans- 
mission at said polarizing light divider (30), said 
image-bearing reflected first and second color 
components from said first light valve (32) and 
said second light valve (34) recombining at said 20 
polarizing light divider (30), and 

an imager (42) for simultaneously re-im- 
aging said image Imparted onto said re combined 
first and second color components onto an image 
plane (16) during said one part of said display 25 
frame, 

said polarizing light divider (30) reflecting 
and/or transmitting the third of said three color 
components during a different part of said dis- 
play frame, so 

said first and/or second light valves (32, 
34) receiving said image signals from said dis- 
play controller (13) and imparting said image 
onto said third color component reflected and/or 
transmitted by said polarizing light divider (30) 35 
during said different part of said display frame, 
said first and/or second light valves (32,34) im- 
parting an intensity distribution onto said third 
color component that corresponds to the distrib- 
ution of said color component in said color image, 40 
said first and/or second light valves (32, 34) retro- 
reflecting said image-bearing third color compo- 
nent back toward said polarizing light divider (30) 
and rotating the polarization of said reflected 
third color component by 90 degrees, such that 45 
said reflected third color component undergoes 
transmission and/or reflection at said polarizing 
tight divider (30), 

said imager (42) re-imaging said image 
imparted onto said third color component onto so 
said image plane (16) during said different part of 
said display frame at the same location on said 
image plane (16) as said image displayed during 
said one part of said display frame. 

55 

4. The system of claim 3, wherein said color polari- 
zation switch (24) comprises: 

a polarizing light divider (48) for receiving 



and dividing said randomly polarized white light 
(20) into S and P polarization components, said 
polarizing light divider (48) transmitting either 
said S or P polarization component and reflecting 
the other polarization component, 

a wavelength separator (54, 56) for sepa- 
rating said white light into red, green and blue col- 
or components, 

a shutter (58) for selectively blocking said 
red color component, and 

a blue/green switch (62) for blocking a se- 
lectable one of said green and blue color compo- 
nents. 

5. The system of claim 4, wherein said wavelength 
separator (54, 56) comprises: 

a first dichroic mirror (54) for extracting 
said red color component from said white light, 
and 

a second dichroic mirror (56) for extracting 
said green and blue color components from said 
white light 

6. A two-channel field sequential color display sys- 
tem for generating a color image in response to 
electronic image signals, said color on said im- 
age having three color components, said two- 
channel field sequential color display system 
comprising: 

an unpolarized white light source (18) for 
generating randomly polarized white light (20), 
a collimator (22) for collimating said white 

light, 

a color polarization switch (24) for receiv- 
ing and splitting said white tight into three color 
components and for polarizing a first of said color 
components into S or P polarization, for polariz- 
ing a second of said color components into a po- 
larization orthogonal to said polarization of said 
first color component, and for polarizing a third 
color component into an S or P polarization, 

a display controller (1 3) for storing said im- 
age signals and for controlling and timing the out- 
put of said color components. 

a first polarizing light divider (30) for re- 
ceiving and splitting said polarized color compo- 
nents from said color polarization switch, said po- 
larizing light divider transmitting either an S or a 
P polarization component and reflecting a polar- 
ization component that is orthogonal to the polar- 
ization component transmitted, 

a first transmissive liquid crystal light 
valve (64) for receiving said image signals from 
said display controller (1 3) and for imparting said 
image onto a first of said color components trans- 
mitted by said polarizing light divider (30) during 
one part of a display frame, said light valve (64) 
imparting an intensity distribution onto said color 
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component that corresponds to the distribution of 
said first color component in said color image, 
said light valve (64) rotating the polarization of 
said reflected first color component by 90 de- 
grees, 5 

a second transmissive liquid crystal light 
valve (66) for receiving said image signals from 
said display controller (13) and for imparting said 
image onto a second of said color components 
transmitted by said polarizing light divider (30) w 
during one part of a display frame, said light valve 
(66) imparting an intensity distribution on said 
second color component that corresponds to the 
distribution of said second color component in 
said color image, said light valve (66) rotating the 15 
polarization of said reflected second color com- 
ponent by 90 degrees, 

a second polarizing light divider (68) for re- 
ceiving said first and second color components 
from said first and second light valves (64, 66), 20 
said light divider (68) recombining said first and 
second color components, and 

an imager (42) for simultaneously re-im- 
aging said image imparted onto said recombined 
first and second color components onto an image 25 
plane (16) during said one part of said display 
frame, 

said first polarizing light divider (30) re- 
flecting and/or transmitting the third of said three 
color components during a different part of said 30 
display frame, 

said first and/or second light valves (64, 
66) receiving said image signals from said dis- 
play controller (13) and imparting said image on 
said third color component reflected and/or trans- 35 
mttted by said first polarizing light divider (30) 
during said different part of said display frame, 
said first and/or second light valves (64, 66) im- 
parting an intensity distribution on said third color 
component that corresponds to the distribution of 40 
said third color component in said color image, 
said first and/or second light valves (64, 66) rotat- 
ing the polarization of said third color component 
by 90 degrees, 

said second polarizing light divider (68) re- 45 
ceiving said third color component from said first 
and/or second light valves (64, 66) and transmit- 
ting and/or reflecting said third color component 
from said first and/or second light valves (64,66), 

said imager (42) re-imaging said image so 
imparted onto said third color component onto 
said image plane (16) during said different part of 
said display frame at the same location on said 
image plane (16) as said image displayed during 
said one part of said display frame. ss 

7. The system of claim 6, wherein said color polari- 
zation switch (24) comprises: 



a polarizing light divider (48) for receiving 
and dividing said randomly polarized white light 
(20) into S and P polarization components, said 
polarizing light divider (48) transmitting either 
said S or P polarization component and reflecting 
the other polarization component, 

a wavelength separator (54, 56) for sepa- 
rating said white light into red, green and blue col- 
or components, 

a shutter (58) for selectively blocking said 
red color component, and 

a blue/green switch (62) for blocking a se- 
lectable one of said green and blue color compo- 
nents. 

* 

8. The system of claim 7, wherein said wavelength 
separator (54, 56) comprises: 

a first dichroic mirror (54) for extracting 
said red color component from said white light, 
and 

a second dichroic mirror (56) for extracting 
said green and blue color components from said 
white light 

9. A method of generating three-color images in re- 
sponse to an electronic signal, comprising the 
steps of. 

generating two images in a selectable two 
(6, 8) of said three (6, 8, 10) color components 
during one part of a display frame with an inten- 
sity distribution that corresponds to the distribu- 
tion of said two color components in said color 
image, 

overlapping said two images (6, 8) on a 
screen (16) during said one part of said display 
frame, 

during a different part of said display 
frame, generating a third image (10) in the third 
of said three color components with an intensity 
distribution that corresponds to the distribution of 
said third color component in said color image, 
. and 

displaying said third image (10) on said 
screen (16) during said different part of said dis- 
play frame at the same location on said screen as 
said images displayed during said one part of 
said display frame. 

1 0. The method of claim 9, wherein said one part and 
said different part of said display frame are of 
equal duration. 
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